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NH  00258 
254.01 

HILLSBOROUGH  MILLS  DAM 
Wilton 

Hillsborough  County,  New  Hampshire 
Souhegan  River 
November  8,  1978 


BRIEF  ASSESSMENT 

The  Hillsborough  Mills  Dam  is  a  concrete  and  stone  masonry 
gravity  dam  with  an  overall  length  of  about  200  feet.  The  daw 
is  23  feet  high.  The  spillway  is  128  feet  long  and  14  fee; 
high.  The  gate  leading  to  the  canal  is  operable  but  is  not 
used  since  no  power  is  generated  at  the  downstream  mill.  The 
sluice  gate  in  the  left  end  of  the  spillway  is  operable,  but 
there  is  no  established  operating  procedure  and  is  commonly 
silted  or  otherwise  blocked. 

The  dam,  which  lies  on  the  Souhegan  River  in  Wilton.  N.H.  wa- 
once  used  to  supply  power  to  downstream  mills.  Power  was  gen¬ 
erated  as  recently  as  1977.  The  drainage  area  is  97  square- 
miles  oi  forested  and  hilly  terrain.  The  dam's  maximum  impound¬ 
ment  of  70  acre-feet  and  height  of  23  feet  place  the  dam  in  the 
SMALL  size  category.  In  the  event  of  a  dam  failure,  the 
resulting  property  damage  is  not  considered  significant,  and 
no  loss  of  life  would  be  expected.  A  LOW  hazard  potential 
classification  is  therefore  warranted. 

Based  on  the  size  and  hazard  potential  classifications,  and 
in  accordance  with  the  Corps'  of  Engineers  guidelines  the  Test 
Flood  would  be  between  the  50  and  100-year  floods.  Since  the 
hazard  potential  is  on  the  high  side  of  the  LOW  category,  the 
Test  Flood  flow  at  the  dam  is  taken  as  the  100-year  flood. 

The  selected  TF  inflow  of  7750  cfs  is  also  taken  as  the  flov 
at  the  dam  because  of  the  small  storage  at  the  dam.  The  peak 
test  discharge  with  no  flashboards  in  place  would  result  in  a 
stage  6.8  feet  above  the  spillway  crest  or  2.2  feet  below  the 
top  of  the  dam.  However,  it  would  create  2.8  feet  depth  of 
flow  around  the  gate  house  at  the  left  abutment. 

Hillsborough  Mills  Dam  is  in  POOR  condition  at  the  present  time. 
It  is  recommended  that  a  registered  professional  engineer  be 
retained  by  the  owner  to  perform  additional  studies.  These 


•  • 
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studies  should  include  the  investigation  of  the  possible  settle¬ 
ment  of  the  spillway,  investigation  of  the  undermining  of  the 
spillway  toe,  investigation  of  raising  the  low  portion  of  the 
dam  at  the  left  bank,  investigation  of  the  cause  of  the  destruc¬ 
tion  of  the  concrete  apron,  preparation  of  stability  calcula¬ 
tions  for  the  dam,  and  investigation  of  settlement  and  seepage 
through  the  left  downstream  training  wall.  Remedial  measures 
recommended  as  a  result  of  these  studies  should  be  implemented. 

The  remaining  flashboards  on  the  dam  should  be  removed  immedi¬ 
ately  and  should  not  be  replaced  until  all  remedial  measures 
have  been  completed.  Recommended  remedial  measures  to  be 
performed  within  one  year  include  repair  of  all  vertical  and 
horizontal  construction  joints  in  the  spillway,  repair  all 
spalled  and  eroded  concrete  on  the  various  structures,  and 
institution  of  a  program  of  annual  technical  inspections. 

The  recommendations  and  improvements  outlined  herein  should  be 
implemented  within  one  year  of  receipt  of  this  report  by  the 
owner . 


William  S.  Zoino  Nicholas  A.  Campagna,  Jr. 

N.H.  Registration  3220  California  Registration  21006 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten¬ 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  tine  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  bc- 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec¬ 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood”  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event ,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential . 
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Overview  from  right  abutment 


channel  showing  spillway  and  gatehouse 
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HILLSBOROUGH  MILLS  DAM 
SECTION  1 

PROJECT  INFORMATION 


Genera  I 


( a )  Authori t y 


Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers , 
to  initiate  a  national  program  of  dam,  inspection  through¬ 
out  the  United  States.  The  New  England  Division  uf  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates. 
Inc.  (GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  w;a 
issued  to  GZD  under  a  letter  of  November  28,  1978  from 
Colonel  Max  B.  Scheider,  Corps  of  Engineers.  Contract 
No.  DACW  33-79-C-0013  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

( b  )  Purpose 

(1)  Perform,  technical  inspection  and  evaluati",. 
of  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  inter¬ 
ests  . 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

(  c  )  S  c  o  r  >  • 


The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  iocation  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dam. 


Description  of  Project 


Locat ion 


•  • 


Hillsborough  Mills  Dan  lies  on  the  Soubegan  River 
in  Wilton,  N.H.  The  dam  is  located  approximately  0.7 
miles  downstream  from  the  confluence  of  the  Souhepan 
River  and  Stony  Brook  in  Wilton  and  is  about  100  feet 
north  of  N.H.  Route  101  at  this  location.  The  portion 
of  the  USGS  Milford,  N.H.  quadrangle  presented  previously 
shows  this  locus.  Figure  1  of  Appendix  B  presents  a 
detail  of  the  site  developed  from  the  inspection  visit 
and  the  map. 

( b  )  Description  of  Dam  and  Appurtenances 

The  dam  is  a  concrete  pravity  dam  with  sorw  store 
masonry  sections.  The  overall  length  of  the  dam  is  about 
200  feet  and  the  concrete  ogee  spillway  is  about  128 
feet  long.  The  dam  also  has  training  walls  on  the  right 
and  left  sides,  an  end  wall  on  the  right  side,  a  cut¬ 
off  wall  on  the  right  side,  and  a  gate  house  with  a  can;-,] 
on  the  left  side.  There  is  one  operable  sluice  pate  and 
one  sealed  sluiceway  in  the  spillway. 

( 1 )  Right  Abutment  Structure 

This  structure  consists  of  a  cyclopean  con¬ 
crete  upstream  training  wall,  a  concrete  cut-oil 
wall  extending  into  the  right  bank,  and  a  gunit^ 
faced  stone  masonry  downstream  training  wall.  The 
training  walls  are  approximately  normal  to  the 
spillway  axis,  and  the  stone  masonry  wall  has  been 
capped  with  cyclopean  concrete. 

( 2  )  Spi 1 lway 

The  concrete  ogee  spillway  is  about  128  feet 
long  and  12  feet  high.  Two  waste  gates  are  in  the 
spillway  as  is  a  pressure  relief  drain.  Available 
plans  indicate  that  a  timber  sheet  pile  cut-off 
wall  was  constructed  at  the  heel  of  the  structure. 

The  remains  of  a  concrete  apron,  which  was  con¬ 
structed  as  an  extension  to  the  downstream  tor 
of  the  structure,  are  located  in  the  downstream 
channel . 

An  operable  horizontal  sliding  steel  waste  pate 
approximately  4  feet  wide  and  6  feet  high  is  located 
approximately  5  feet  from  the  left  abutment.  Operation  of 
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this  gate  is  with  a  3  foot,  8  inch  diameter  hand 
wheel  located  within  the  adjacent  gate  house. 
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An  ungated  sluice  opening  approximately  3 
feet  square  is  located  approximately  3  feet  from 
the  right  end  of  the  spillway.  This  opening  has 
been  sealed. 

The  pressure  relief  drain  is  located  approxi¬ 
mately  40  feet  from  the  left  end  of  the  spillway. 

( 3  )  Left  Spillway  End  Structure 

This  structure  (Photo  2)  is  approximately 
5.5  feet  wide  and  10  feet  long  and  is  constructed; 
of  squared  stone  masonry.  The  stone  masonry  ha^ 
been  faced  with  gunite  and  has  a  cyclopean  concrete 
cap  that  is  about  5  feet  high.  The  structure 
extends  approximately  6  feet  upstream  from  the  spill¬ 
way  crest.  The  top  of  the  wall  slopes  downward  fro:;, 
the  spillway  axis  at  approximately  a  2  horizontal 
to  1  vertical  slope.  The  downstream  training  wall 
ties  into  the  spillway  end  wall  and  extends  down¬ 
stream  for  about  40  feet.  Approximately  a  25  foot 
section  of  wall  nearest  the  spillway  is" faced  with 
gunite.  The  remaining  portion  of  the  wall  is 
constructed  of  random  dry  stone  masonry. 

( 4  >  Left  Upstream  Training  ball 

This  wall  is  about  25  feet  long  and  is  located 
at  the  upstream  end  of  the  gate  house.  The  down¬ 
stream  end  of  this  wall  is  also  the  foundation  for 
the  gate  house.  The  wall  skews  upstream  into  the 
left  bank. 

( 5 )  Gate  House 

This  is  a  wood  framed  structure  that  is 
located  on  the  left  bank.  The  structure  is  abou' 

42  feet  long  and  28  feet  wide.  The  roof  is  supported 
by  a  timber  truss  upstream,  and  the  walls  are  metal 
clad.  An  opening,  approximately  27  feet  long,  is 
located  on  the  right  side  of  the  building.  Verti¬ 
cal  steel  trash  racks  are  installed  over  the  entirt 
length  of  the  opening  from  at  least  4  feet  below 
spillway  crest  level  to  the  building  sill. 

The  structure  houses  an  electrically  operated 
sluice  gate-.  The  timber  gate  is  8  feet  wide,  but  its 
height  could  not  be  determined.  The  outlet  through 
the  building  is  a  reinforced  concrete  elliptical 
conduit  9'  x  4"  wide  and  7'  5"  high.  The  conduit 
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connects  to  a  dry  stone  masonry  walled  flume. 


( c )  Size  Classl f Icat Ion 


The  dam's  maximum  impoundment  of  70  acre-feet  and 
height  of  23  feet  place  the  dam.  in  the  SMALL  size  cate¬ 
gory  as  defined  by  the  "Recommended  Guidelines." 

(d )  Hazard  Potential  Classification 


The  hazard  potential  classification  for  this  dam 
is  LOW.  This  is  because  that  the  dam  failure  outflow 
(in  the  event  a  failure  should  occur)  will  not  affect 
downstream  structures  unless  the  river  is  already  at 
high  flood  stages.  Under  these  conditions,  a  dam  failure 
would  add  an  insignificant  increment  to  the  flood  level. 


(  e )  Own  e  r  s  h  i  p 


The  dam.  is  owned  by  Hillsborough  Mills  Company  of 
Wilton,  N'.H.  Mrs.  Mary  Abbot  is  an  officer  of  the  firm 
and  can  be  reached  by  telephone  at  603-654-6659.  The 
listed  telephone  number  for  Hillsborough  Mills  is  603- 
654-2951 . 

( f )  Operator 

At  present  no  operation  is  per  termed  at  the  dam. 
Mrs.  Abbot  is  presently  overseeing  t h «-  dam.  and  its 
opera t ion . 

( g  )  Purpose  of  Dam 

The  dam:  was  originally  constructed  to  provide  power 
to  a  mill  located  downstream  from  the  dam.  The  water 
was  diverted  at  the  gate  house  into  a  canal  leading  to 
the  mill.  No  power  is  generated  at  the  site,  but  the 
gate  at  the  gate  house  is  still  operable. 

( h  )  Design  and  Construction  History 

According  to  available  records  the  dam  was  built 
in  1912  to  supply  power  to  the  downstream  mill.  Appa¬ 
rently,  the  concrete  apron,  which  is  now  destroyed,  was 
added  to  at  a  later  date  but  when  this  work  was  done, 
is  not  known.  The  last  power  generation  was  in  1977. 
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The  dam  is  not  operated. 
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1.3  Pertinent  Data 


(  a  )  Drainage  Area 


The  drainage  area  for  Hillsborough  Mills  Dam  is 
97  square  miles  and  is  predominantly  forested,  hilly 
terrain  with  narrow  drainage  channels.  However,  there 
are  numerous  ponds,  reservoirs,  and  wetland  areas  which 
tend  to  detain  run-off  and  thus  reduce  peak  flows.  In 
particular,  the  Soil  Conservation  Service  (SCS)  has 
constructed  13  flood  control  dams  in  this  watershed 
which  are  designed  to  reduce  flood  peaks  in  the  Souhegau 
River.  These  dams  control  50.6  square  miles  of  drainage 
area  . 


( b  )  Discharge  at  Da.msite 

(1)  The  two  outlet  works  at  the  site  are  the  gat' 
which  controls  the  flow  into  the  downstream  canal 
leading  to  the  Hillsborough  Mill  and  the  sluice¬ 
way  in  the  spillway  which  is  operated  by  a  sliding 
horizontal  gate.  The  sluiceway  outlet  is  about  4 
feet  wide  by  6  feet  high.  The  ungated  sluiceway 
is  approximately  3  feet  square  and  is  sealed. 

(1)  Tin.  maximum  known  flood  at  the  site  occuria 
in  1938  when  the  owners  filled  out  a  questionnaire 
stating  that  the  water  level  was  approximately  8.5 
feet  above  the  spillway  crest.  This  corresponds 
to  a  flow  of  about  11,000  cfs. 

(3)  The  spillway  capacity  with  no  flashboards  and 
water  level  to  the  top  of  dam  elevation  330  is 

11,400  cfs  . 

(4)  The  spillway  capacity  with  no  flashboards  and 
water  at  test  flood  elevation  327.9  is  7600  cfs. 

(5)  Spillway  capacity  with  flashboard  at  normal 
pond  elevation  -  Not  applicable 

(6)  The  spillway  capacity  with  flashboards  to 
Elevation  325  and  water  at  test  flood  elevation 
327.9  is  2200  cfs. 

(7)  The  total  spillway  capacity  at  test  flood 
condition  is  the  same  as  (4)  above  (7.600  cfs). 
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( C  ) 


(Cl) 


(e) 


(f  ) 


(8)  The  total  project  discharge  at  test  flood 
elevation  327.9  is  7750  cfs. 

Elevation  (ft.  above  MSL) 

(1)  Streambed  at  centerline  of  dan:  307  + 

(.2)  Maximum.  tailwater:  Unknown 

(3)  Upstream  portal  invert  diversion  tunnel:  Not 
applicable 

(4)  Recreation  pool:  Not  applicable 

(5)  Full  flood  control  pool:  Not  applicable 

(G)  S;  illway  crest  (gated):  325  (top  of  f lashboards  ) 

(7)  Design  surcharge  (original  design)  Unknown 

,K,  T  riop..  330  (top  of  RR  embankment  at  left  sick-) 

,J  a‘"  325  (lowest  ground  at  left  side) 

(9)  Test  flood  design  surcharge:  327.9 
Reservoi r 

(1)  Length  of  maximum  pool:  2000  ft.  + 

(2)  Length  of  normal  pool;  1500  feet  + 

(3)  Length  of  flood  control  pool:  Not  applicable 

Storage  (acre-feet) 

(1)  Normal  pool:  30  + 

(2)  Flood  control  pool:  Not  applicable 

(3)  Spillway  crest  pool:  30  + 

(  4  )  Top  of  dan. :  70  + 

(5)  Test  flood  pool:  60  + 

Reservoir  Suriace  (acres) 

(1)  Recreation  pool:  Not  applicable 

(2)  Flood-control  poo):  Not  applicable 
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(3)  Spillway  crest:  5  + 

(4)  Test  flood  pool:  7  + 

(5)  Top  darn:  7  + 

( g )  Pa". 

(1)  Type:  Concrete  gravity  and  stone  masonry 

(2)  Length:  200  ft. 

(3)  Height :  23  f t  . 

(4)  Top  width:  2  ft.  at  spillway 

(5)  Side  slopes:  Not  applicable 

(6)  Zoning:  Not  applicable 

(7)  Impervious  Core:  Not  applicable. 

(S)  Cutoff:  Unknown 

(9)  Grout  curtain:  Unknown 

( h  )  Diversion  and  Regulating  Tunnel 
Not  applicable 

( i )  Spi 1 lway 

(1)  Type:  Concrete  gravity 

(2)  Length  of  weir:  128  feet 

(3)  Crest  elevation:  321.0 

(4)  Gates  (see  regulating  outlets) 

(5)  U/S  Channel:  Width  of  river 

(6)  D/S  Channel:  Width  of  river 

( 7 )  General : 

( j )  Regulating  Outlets 

The  operable  regulating  outlets  consist  of  a  4  foot 
wide,  6  foot  high  sluiceway  outlet  in  the  left  side  of  the 
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spillway  and  an  8  foot  wide  gate  which  discharges  through 
an  elliptical  conduit  9  feet,  4  inches  wide  and  7  feet, 

5  inches  high  into  a  diversion  canal  that  leads  to 
Hillsborough  Mill. 

The  invert  elevations  are  312.6  for  the  sluiceway 
and  313.2  for  the  elliptical  conduit.  The  sluiceway  is 
controlled  by  a  3  foot,  S  inch  diameter  hand  wheel  which 
operates  a  horizontal  sliding  steel  waste  gate.  The 
hand  wheel  is  located  in  the  adjacent  gatehouse-.  The 
8  foot  wide  gate  is  controlled  by  an  electrically  driven 
multiple  gearing  system  which  activates  two  rack  gears. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Rec ords 

The  design  of  the  dar  is  quite  simple  and  incorporates 
no  unusual  features.  Several  design  drawings  dated  in  1912 
are  available  1  or  the  dan  and  art  included  in  Appendix  H. 

N't  'r.e  the  original  ign  caleulat  i«'  ns  art  a  \  a  i  1  a  i  K  . 

2 . 2  Construction  Rec  rd- 

No  construction  records  are  available  for  this  da1-  . 

2 . 3  Operat i ona 1  Records 

Tne  only  operational  record  of  value  is  that  the  v.atti 
level  at  the  dar  was  a !•  ut  R  feet  above  the  spillway  crt  •  ’ 
during  the  1938  flo^d. 

2 . 4  E  v  a  1  u  a  t  i  Q : : 

( a )  Aval  la L i  1  i  t y 

The  absent1  *  of  detailed  de-sign  drawings  and  calcu¬ 
lations  is  a  significant  shortcoming.  An  overall  unsat  i 
factory  assessment  for  availability  is  therefore  warrant 

( b  )  Aden ua  y 


Tiv  lack  '  ‘  in-depth  engineering  data  dots  r.  ' 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  cannot  be  assessed  from,  the  standpoint  oi  review 
ing  design  and  construction  data.  This  assessment  is 
based  primarily  on  the  visual  inspection,  past  performan 
and  sound  engineering  .judgment  . 

( c )  Va 1 i di t y 


Since  the  observations  of  the  inspection  tear 
generally  confirm,  the  information  contained  in  the  files 
of  the  New  Hampshire  Water  Resources  Board,  a  s:\tisfactc 
evaluation  for  validity  is  indicated. 


SECTION  3  -  VISUAL  OBSERVATIONS 


.  inding.- 
(  a )  Genera  1 


The  Hi  1  1  sin  •  rough  Nil  Is-  Dan;  is  in  POOR  condition  at 


the 

present 

time . 

(b) 

Dam 

(1) 

Right  Abutment 

Structure  (Photo  8) 

t  ion  . 

The  upstream  training  wall  is  in  fair  condi- 
Minor  surface  erosion  is  visible  and  is  attri 

buted  to  ice  damage.  The  gunite  facing  on  the  down¬ 
stream  training  wall  is  cracked  at  stone  joints. 
Efflorescence  was  observed  at  these  cracks.  The 
cyclopean  concrete  cap  on  the  downstream  training 
wall  is  spalled  and  has  traces  of  efflorescence. 

The  spalling  is  attributed  to  moisture  intrusion 
which  has  been  subjected  to  alternating  freeze  and 
thaw  cycles. 

(2)  Spi 1 lway  (Photos  4  through  8) 

The  spillway  was  constructed  in  three  sections 
oi  approximately  equal  length.  The  right  third  of 
the  structure  (Photo  S)  appears  to  have  settled. 

All  vertical  construction  joints  are  eroded  to 
depths  of  2  inches  and  widths  of  2  inches.  This 
erosion  is  attributed  to  cavitation  and  ice  damage. 
The  pressure  relief  drain  (Photo  7)  is  located  with¬ 
in  the  toe  of  the  spillway  adjacent  to  the  vertical 
joint  which  is  closest  to  the  left  end  of  the  spill¬ 
way.  The  concrete  at  this  location  is  eroded  for  a 
length  of  4  feet,  a  width  of  12  inches,  and  a  depth 
of  2  feet.  The  downstream  face  of  the  spillway, 
including  the  toe  cut-off,  is  eroded  in  several 
places.  Two  horizontal  construction  joints  (Photo 
6),  which  extend  over  the  entire  length  of  the  spill 
way,  have  opened.  In  some  places  these  joints  have 
eroded  to  widths  of  12  inches  and  depths  of  6  inches 
The  underside  of  the  toe  cut-off  wall  for  the  right 
and  middle  thirds  of  the  spillway  (Photo  6),  has 
eroded  to  within  6  inches  of  its  top  surface.  This 
erosion  is  attributed  to  scour  and  ice  damage.  The 
toe  of  the  spillway  at  these  locations  is  undermined 
The  left  spil lway  section  does  not  appear  to  be 
undermined . 


After  spillway  construction  a  concrete  apron 
was  placed  over  rubble  stone  at  the  same  elevation 
as  the  toe  of  the  spillway.  This  apron  has  been 
destroyed  (Photo  2). 

Two  rows  of  flashboard  stanchion  sockets  are 
located  over  the  entire  length  of  the  spillway 
crest  (Photo  2).  These  sockets  are  26  inches  deep. 
Solid  flashboard  stanchions,  which  are  1.5  inches 
in  diameter  and  extend  3  feet  above  crest  elevation, 
are  in  place  over  the  entire  length  of  the  structure. 
Most  of  the  stanchions  are  bent  from  ice  damage. 
Flashboards  are  located  over  approximately  50  per¬ 
cent  of  the  spillway  crest.  The  flashboards  are 
in  poor  condition. 

The  horizontal  sluice  gate  adjacent  to  the 
left  end  of  the  spillway  is  operated  by  a  hand  wheel 
in  the  gate  house.  The  operating  mechanism  for  this 
gate  is  in  good  condition,  and  representatives  of  the 
owner  indicated  that  this  gate  is  operable.  Seepage 
at  the  rate  of  1  to  2  gpm  was  flowing  through  the 
seated  end  of  the  gate  at  the  time  of  inspection 
(Photos  4  and  5). 

The  ungated  sluice  opening  located  on  the 
right  end  of  the  spillway  (Figure  B-3)  is  sealed 
with  lumber  planking  set  on  the  upstream  face  of 
the  spillway.  Available  drawings  indicate  that  a 
manually  operated  timber  sluice  gate  was  once  in  plae< 
at  this  location.  There  is  no  evidence  of  this  past 
construction .  This  opening  is  used  to  lower  the 
impoundment  pool  if  the  horizontal  sliding  gate  is 
jammed  or  clogged  with  debris.  The  planking  is 
either  removed  manually  or  with  a  small  charge  of 
dynamite.  The  sluice  invert  is  about  6  feet  below 
crest  level . 

( 3 )  Left  Spillway  End  Structure 

The  top  surface  of  the  cyclopean  concrete  car 
has  spalled  over  20  percent  of  its  surface  area  to 
a  depth  of  up  to  2  inches  (Photo  2).  This  spalling 
is  attributed  to  moisture  intrusion  which  has  been 
subjected  to  alternating  freeze  and  thaw  cycles. 

The  gunited  portions  of  the  structure  and  downstream 
training  wall  are  in  good  condition  with  no  evidence 
of  displaced  stones,  bulges,  or  other  signs  of  dis¬ 
tress.  The  dry  stone  masonry  wall  extension  is  in 
poor  condition  with  displaced  stones,  settlement, 
and  bulges.  Seepage  at  the  rate  of  10  to  20  gpm 
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is  flowing  through  the  joints  of  the  dry  stone 
masonry  wall  (Photo  3).  The  source  of  the  seepage 
appears  to  be  the  adjacent  millrace  flume. 

(4)  Left  Upstream  Training  Wall  (Overview  Photo) 

The  upstream  face  of  this  wall  is  spalled 
over  20  percent  of  its  vertical  face.  Most  of  the 
spalling  is  concentrated  at  the  spillway  crest  ele- 
cation  and  is  attributed  to  ice  damage.  There  are 
numerous  random  cracks  on  this  wall. 

The  downstream  end  of  the  wall  is  eroded  at 
the  normal  water  level.  This  erosion  is  1.5  feet 
high.  12  inches  wide,  and  up  to  6  inches  deep.  This 
erosion  is  attributed  to  ice  damage. 

(5)  Gate  House  (Overview  Photo) 

The  gate  house  is  in  fair  condition.  There 
is  surface  erosion  of  the  interior  face  of  the 
concrete  foundation.  This  erosion  is  attributed 
to  ice  damage.  The  steel  trash  racks  are  rusted. 

The  sluice  gate  mechanical  drive  consists 
of  a  multiple  gearing  system  which  actuates  two 
rack  gears.  The  electrically  driven  mechanical  drive 
system,  is  well  maintained.  The  gate  was  operated 
using  this  sytcm. .  The  owner's  representative 
indicated  that  manual  operation  of  the  gate  was 
extremely  difficult. 


3.2  Evaluation 

e 

v.-.  The  Hillsborough  Mills  Dam  is  in  POOR  condition  at  the 

present  time.  The  spillway  is  severely  deteriorated  and  in 
,  -  need  of  repair.  The  remaining  components  of  the  dam  are  in 

fair  condition  with  varying  degrees  of  concrete  deterioration 
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SECTION  4  -  OPERATIONAL  PROCEDURES 
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4 . 1  Procedures 

At  present  there  is  no  set  procedure  for  operating  the 
dan'..  The  gate  leading  to  the  canal  is  operable  as  is  the 
horizontal  sliding  sluice  gate.  In  the  past  the  sealed  sluice¬ 
way  at  the  right  oi  the  spillway  has  been  opened  by  removing 
planking  either  manually  or  with  a  small  charge  of  dynamite. 

The  practice  of  dynamiting  should  be  discontinued. 

4.2  Maintenance  of  Dam 


There  is  no  scheduled  maintenance  program  for  the  dam. 

The  deteriorated  condition  of  the  concrete  is  evidence  of  the 
lack  of  maintenance.  When  the  horizontally  sliding  sluice  gate 
becor.es  jammed  the  right  sluiceway  is  opened  to  lower  the  poo] 
sc>  the  left  sluice  gate  can  be  cleared. 

4 . 3  Maintenance  of  Operating  Facilities 

The  operating  facilities  have  been  maintained  in  operating- 
condition  although  there  is  no  set  prescribed  maintenance  proce¬ 
dure  . 

4 . 4  Description  of  Warning  Syster 

There  is  no  formal  warning  system  in  effect  for  this  dam.. 

4  .  ~j  Eva  luat  leu 

The  dam's  present  POOR  condition  is  largely  a  result  of 
the  lack  of  maintenance  performed  at  the  dam.  The  spillway  is 
deteriorated,  undermined,  and  portions  appear  to  have  settled. 
The  protective  concrete  apron  is  destroyed.  The  operating 
mechanisms  are  maintained  in  operating  condition.  The  present 
maintenance  program  is  not  adequate  for  continued  long-term  use 
of  the  dam.. 
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SECTION  5  -  HYDRAULICS /HYDROLOGY 


5.1  Evaluation  of  Features 


( a )  Genera  1 


The  Hillsborough  Mills  Durr,  is  a  concrete  gravity 
structure  on  the  Souhegan  River  in  Wilton,  N.H.  It  is  a 
run-of-the-ri ver  dam.  It  was  built  in  1912  and  provided 
power  to  a  downstream  mill. 

The  drainage  area  is  97  square  miles  of  predomi¬ 
nantly  forested,  hilly  terrain  with  steep  slopes  and 
narrow  channels.  There  are  numerous  ponds,  reservoirs, 
and  wetland  areas  to  detain  run-off  and  thereby  reduct- 
peak  flows. 

( b )  Design  Data 


Data  sources  include  prior  inventory  and  inspection 
reports  and  a  Flood  Insurance  Study  (FIS)  performed  by 
Anderson-Nichols  Company  (ANCO).  The  New  Hampshire  Water 
Control  Commission's  "Data  on  Dams  in  New  Hampshire" 
(September  26,  1939)  the  Public  Service  Commission  cl 
New  Hampshire's  "Dam  Record"  (August  31,  1936);  and  the 
New  Hampshire  Water  Resources  Board's  "Inventory  of 
Dams  and  Water  Power  Developments"  (August  2F .  19301 
and  "Survey  of  Existing  New  Hampshire  Dam.-"  provide  r.ur!. 
of  the  basic  data  for  the  dam.  Inspection  report  s  da  re- 
June  G.  19-10;  July  11.  1951;  and  J u  1  y  21.  1975  are  a  j  s 
available- . 

ANCO  provided  copies  of  field  data,  computations, 
and  drawings  developed  for  an  FIS  which  included  th< 
Souhegan  River  at  the  dam.  Included  were  cross-sect  ion 
data  and  10,  50,  100  and  500-year  peak  discharge-  a  i 
the  dam.  A  topographic  map  and  water  surface  pr  files 
of  the  Souhegan  River  as  it  passes  through.  Wilt*,:,  and 
a  flood  boundary  map  of  the  river  down-*;  rear-  of  t n*  dan 
were  also  included. 

( c )  Experience  Data 


A  Water  Control  Commission  quest  U  nr.., :  re  was  com¬ 
pleted  by  the  dam’s  owners  concerning  \  p-ak  f  ]o<>d 
level  experienced  during  September  21  through  21.  193s. 
The  reported  peak  level  was  8.5  feet  abo\ t  the  spillway 
crest  . 


«  •  • 
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(  d )  Visual  Observations 


At  the  left  abutment  a  concrete  training  wall 
rises  9.6  feet  above  the  spillway  crest.  To  the  left 
of  the  gatehouse,  however,  the  ground  surface  is  only 
4  foot  above  the  spillway  crest  level.  From  this  point 
the  ground  surlace  rises  to  the  left  at  a  moderate  slopc- 
untii  it  reaches  a  height  of  9  feet  above  the  spillway 
crest  at  the  top  of  a  small  railroad  embankment.  Beyond 
the  railroad  embankment  the  ground  surface  drops  off 
rapidly  to  a  depression. 

Downstream,  of  the  dam  the  Souhegan  River  has  a 
moderate  slope  and  is  confined  by  steep,  high  banks, 
in*  stream  bed  is  strewn  with  cobbles  and  boulders  and 
i .-  approximately  40  feet  from  toe-to-toe  of  the  confining 
bank.-.  Approximately  1.3  miles  downstream  the  banks 
1  i  g ; to  recede  and  the  channel  becomes  less  confined. 

The  transition  continues  until  a  point  about  2  miles 
cl  ■■•..ns  t  ream,  from  the  dam,  there  is  an  extensive  flood 
t  d .  :  r.  on  each  side  of  the  river. 

The  Souhegan  River  is  crossed  by  three  bridges 
v.ithin  1.4  miles  downstream  of  Hillsborough  Mills  Dam.. 

The  first  bridge  is  a  railroad  bridge  with  two  IS  foot 
high  by  30  foot  wide  openings.  A  highway  bridge  near 
th.r  Hillsborough  Mills  has  two  40  foot  wide  arches  with 
a  maximum,  height  of  about  22  feet.  Further  downstream 
t  :.•  !’(  is  another  highway  bridge  with  a  single  80  foot 
>:,rn  approximately  18  feet  above  the  stream  bed.  Other 
structures  in  this  area  are  sufficiently  high  to  be  out 
of  danger  of  flooding.  About  1.5  miles  downstream  from, 
the  dam,  there  are  5  or  6  buildings  located  11  or  12  feet 
a  i  • ,  >  \  i  the  s  t  r  e  a  rr.  b  e  J  . 

1  •  .  Test  FI  no d  An  a  1 v  s i s 


The  hydrologic  conditions  of  interest  in  this  Phase 
I  investigation  are  those  required  to  assess  the  dam's 
•■m’  l;  ping  potential  and  its  ability  to  safely  allow 
a ;  propr lately  large  flood  to  pass.  This  requires 
t  he  discharge  and  storage  characteristics  of  tin 
•:  .  *  .r<‘  t.o  evaluate  the-  impact  of  an  appropriately 
:  "t  I  io-d  .  None  of  the  original  hydraulic  and 

g  :  •  desi  gr.  records  are  available  for  use  in  this 


':;;de]in<s  tor  establishing  a  recommended  Test 
I ,  :  based  on  the  size  and  hazard  classifications  of  a 

.:  r«  sporifieci  m  the  "Recommended  Guidelines"  of 
•  1  ■  rps  o!  Lngineers.  The  impoundment  of  70  acre- 

;•  and  height  of  23  feet  place  the  dam  in  the  SMALL 
si/i  category. 


The  hazard  potential  for  the  dam  is  in  the  LOW 
category.  As  shown  in  Table  3  of  the  Corps'  of  Engineers 
"Recommended  Guidelines,"  the  appropriate  Test  Flood  for 
a  dam  classified  as  SMALL  in  size  with  LOW  hazard  poten¬ 
tial  would  be  between  the  50  and  100  year  floods.  Where 
a  range  of  values  for  the  Test  Flood  is  indicated,  the 
magnitude  should  be  related  to  the  hazard  potential. 
Because  the  dam  is  located  in  a  developed  area,  the 
hazard  potential  is  considered  on  the  high  side  of  the 
LOW  category.  The  Test  Flood  flow  is  therefore  based 
on  the  100-year  flood. 

The  previous  ANCO  FIS  results  provide  estimated 
values  for  the  10,  50.  100  and  500-year  discharges  at 
the  dam.  These  were  computed  by  the  SCS  using  the 
convex  routing  method  and  considering  the  storage  effect.- 
of  flood  control  dams  built  in  this  watershed  by  SCS. 

The  computed  100-year  flow  rate  is  7550  cfs.  The  sur¬ 
charge  storage  volume  of  this  dam  is  too  small  to  have, 
a  significant  effect  on  the  peak  rate  of  discharge. 

For  this  reason  a  stage-storage  relation  has  not  been 
calculated  for  the  Hillsborough  Mills  Dar... 

A  stage-discharge  curve  is  developed  by  defining 
discharge  as  the  sum  of  flow  over  the  spillway  and  over 
the  side  slope  to  the  left  of  the  spillway.  The  calcu¬ 
lations  determining  this  curve  are  documented  in  Appendix 
D  . 

The  peak  discharge  of  7550  cfs  with  no  flashboardx 
in  place  would  result  in  a  stage  6.8  feet  above  the  spill¬ 
way  crest  with  a  flow  depth  of  about  2.8  feet  around  the 
gate  house  at  the  left  abutment.  If  the  4  feet  high  flash 
boards  are  in  place  across  the  entire  length  of  the  spill¬ 
way,  and  assuming  that  these  do  not  fail  under  flood  condi 
tions,  the  Test  Flood  would  reach  a  stage  more  than  9 
feet  above  the  spillway  crest.  This  would  overtop  the 
railroad  embankment  at  the  left  bank.  The  extent  and 
depth  of  overtopping  is  unknown. 

( f  )  Dam  Failure  Analysis 

The  peak  outflow  that  would  result  from  a  dar 
failure  is  estimated  using  the  procedure  suggested  in 
the  Corps'  of  Engineers  New  England  Division  April  197S 
"Rule  of  Thumb  Guidelines  for  Estimating  Downstream 
Dam  Failure  Hydrographs."  Failure  is  assumed  to  occur 
at  the  time  the  railroad  embankment  to  the  left  of  the 


dam  is  just  overtopped.  This  level  was  chosen,  rather 
than  the  low  area  beside  the  gate  house  which  is  five 
feet  lower,  because  historical  flood  stages  have  been  as 
high  as  8.5  feet  above  the  spillway  crest  or  4.5  feet 
above  the  low  spot  without  evident  damage  to  the  dam. 

Also  past  inventory  reports  and  design  data  indicate 
freeboard  of  8  to  9.5  feet  above  spillway  crest.  Based 
on  the  rating  curve,  the  discharge  at  the  dam  would  be 
12,100  cfs  with  no  flashboards  in  place  for  this  eleva¬ 
tion,  which  is  9.0  feet  above  the  spillway  crest  and  9.1 
feet  above  the  tailwater  at  this  discharge.  Assuming  a 
51  foot  gap  is  opened  in  the  dam,  the  peak  failure  out¬ 
flow  through  the  gap  and  over  the  remainder  of  the  dam 
would  be  14.400  cfs. 

This  dam  failure  outflow  should  not  be  a  hazard 
to  the  railroad  bridge  located  one-half  mile  downstream 
or  to  either  of  the  two  highway  bridges  within  a  mile 
further  downstream.  All  three  have  openings  higher  than 
the  estimated  flow  depth  of  16.8  feet,  and  none  constrict 
the  channel  significantly. 

Following  the  "Rule  of  Thumb  Guidelines"  for  storage 
routine,  it  is  estimated  that,  at  the  end  of  the  first 
1.5  mile  reach  downstream  of  the  dam,  the  flood  peak  would 
be  attenuated  to  13.500  cfs.  With  an  estimated  depth  cf 
just  over  11  feet,  this  flow  should  not  cause  serious 
flood  damage  to  the  buildings  in  this  vicinity,  although 
some  minor  flooding  is  a  possibility.  More  significantly, 
the  component  of  flow  caused  by  a  dam  failure  is  only 
1400  cfs.  which  represents  incremental  flood  depths  cf 
about  0.5  feet  above  the  level  prior  to  dam  failure. 

Beyond  these  buildings,  the  diminished  dam  failure  flood 
wave  will  be  essentially  attenuated  in  the  extensive 
flood  plain. 


SECTION  6  -  STRUCTURAL  STABILITY 
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6 .  1  Evaluation  of  Structural  Stability 


(  a )  Visual  Observations 


(1)  Genera] 


The  field  investigations  revealed  the  possi¬ 
bility  that  the  ripht  end  of  the  spillway  may  have 
settled.  The  cause  of  the  destruction  of  the 
downstream  concrete  apron  warrants  further  inves¬ 
tigation.  After  thesp  investigations,  structural 
stability  calculations  should  be  prepared. 

( 2 )  Ripht  Abutment  Structure 

This  structure  is  in  fair  condition  with 
some  erosion  and  spallinp  of  concrete.  The  punite 
facing  on  the  downstream  traininp  wall  is  cracked 
at  stone  .joints. 

( 3 )  Spill wu y 


The  ripht  third  of  the  spillway  has  apparently 
experienced  some  settlement.  All  the  vertical  con¬ 
struction  joints  in  the  spillway  are  eroded.  Some 
erosion  has  taken  place  in  the  downstream,  face  and 
toe  of  the  spillway.  Two  horizontal  constructs  on 
joints  have  opened.  Undermininp  of  the  spillway 
toe  has  occurred  under  the  ripht  two-thirds  of 
the  structure.  The  concrete  apron  downstream  of 
the  toe  has  been  destroyed. 

( -4  )  Left  Spillway  End  Structure 

The  cvclopean  concrete  cap  is  spalled  over  20 
percent  of  its  surface  area.  The  punited  portions 
of  the  end  wall  and  downstream  traininp  walls  arc 
in  pood  condition.  The  dry  stone  masonry  wall 
extension  is  in  poor  condition. 

(  5  )  Left  Upstream.  Traininp  Wall 

The  upstream  face  of  the  wall  is  spalled  over 
20  percent  of  its  vertical  face.  The  downstream 
end  of  the  wall  is  eroded  at  the  normal  water 
1  eve!  . 


•  ••••• 


•  • 


•  •  • 


G-l 


( 6 )  Gate  House 


The  pate  house  is  in  fair  condition.  There 
is  surface  erosion  of  the  interior  face  of  the 
concrete  foundation. 

(.  b  )  Desicn  and  Construction  Da  t  a 


The  plans  for  this  dam  would  be  of  some  assistance 
in  perforrr.inp  a  stability  calculation.  Most  of  the 
dimensions  would  have  to  be  checked  in  the  field.  No 
calculations  of  value  to  a  stability  analysis  arc 
ava  i  1  ah'  1  e  . 

(c)  Oporatinp  Records 

A  questionnaire  filled  out  by  the  owners  in  1£.\  , 
indicated  that  the  193S  flood  caused  a  stape  at  the  dam 
of  8.5  feet  above  the  spillway  crest.  It  is  not  clear 
that  the  dam  is  in  the  same  condition  now  as  it  was  at 
that  time.  It  is  also  not  clear  whether  the  ilashboards 
were  in  place  then. 

( d )  Post  Construction  Changes 

The  primary  post  construction  change  was  the  addi¬ 
tion  of  the  concrete  apron  downstream  from  the  spillway  . 
It  is  not  known  when  this  apron  was  built  or  when,  it 
was  destroyed. 

( e  )  S  e i smic  Stability 


The  dam  is  located  in  Seismic  Zone  No.  2  and.  in 
accordance  with  recommended  Phase  1  puidelines,  does  not 
warrant  seismic  analysis. 
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SECTION  7  -  ASSESSMENT,  RECOMMENDATION'S, 
AND  REMEDIAL  MEASURE? 


(  a  }  Curd  i  t  i  or 

The  Hillsborough  Mills  Dari  is  in  POOR  condition  at 
the  present  time. 

f  b )  Adequacy  of  Information 

The  lack  of  in-depth  engineerin':  data  does  n  o 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
this  uar.  cannot  be  assessed  from  the  standpoint  of  revi-'  - 
i  ng  design  and  construction  data.  This  assessment  is 
based  primarily  on  the  visual  inspection,  past  per  forma  r.e< 
and  sound  engineering  judgment . 

(  c  )  Urge:: c  y 

The  recommendations  and  improvements  contained  h«.  r-  - 
in  should  be  implemented  by  the  owner  within  on.:  year 
of  receipt  of  this  report. 

( d  )  N  for  Additional  I  n  ves  t  i  m  t  i  on  - 

Additional  investigations  should  b<-  per f < >rr>  :i  by 
the  own*,  r  as  outlined  in  Paragraph  7.2  h-  . 

7 . 2  Rec ommen  d  a  1 1 on  s 

It  is  recommended  that  the  services  of  a  registered 
professional  engineer  be  retained  to  perform  the  following: 

a)  Investigate  the  possible  settlement  of  the  spill¬ 
way.  Borings  to  determine  soil  conditions  and 
possible  seepage  conditions  should  be  part  of  this 
study. 

L)  Investigate  the  undermining  of  the  spillway  to.  . 

Investigate  the  cause  of  the  destruction  of  th< 
concrete  apron. 

d)  Prepare  stability  calculations  for  the  dam. 

e)  Investigate  settlement  and  seepage  through  the 
left  downstream  training  wall. 

f  )  Raise  the  low  portion  of  the  dam  at  the  left  sid'  . 
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7.3  Remedial  Measures 


It  is  recommended  that  the  following  remedial  measures 
be  performed: 

a)  Repair  all  vertical  and  horizontal  construction 
joints  in  the  spillway. 

b )  Repair  all  spalled  and  eroded  concrete  on  the 
various  structures  of  the  dam.  These  include  the 
spillway,  right  and  left  abutment  structures,  the 
gate  house,  and  the  left  upstream  training  wall. 

c  )  Institute  a  program,  of  annual  technical  inspec- 
t ion  -  . 

d >  Discontinue  the  procedure  of  dynamiting  open 
the  sluice  opening  near  the  right  end  of  the 
s  p  i  1 1  w  a  y  . 

(.  )  Immediately  remove  existing  flashboards  until 
remedial  measures  have  been  completed. 

7 . 4  A1 1  erna t i ve - 

If  it  is  decided  to  maintain  the  dam  in  continued  use. 
there  are-  no  meaningful  alternatives  to  these  recommendations 
a  r.  d  r  erne  d  i  a  1  me  a  s  u  r  e . 


INSPECTION  TEAM  ORGANIZATION 


Date:  November  8,  197S 

NH  00258 

HILLSBOROUGH  MILLS  DAM 
Wilton,  New  Hampshire 
Souhegan  River 
NHW'RB  No.  254.01 

Weather:  Overcast,  55°F  + 


INSPECTION  TEAM 
Nicholas  Campapna 

Robert  Minutoli 
Andrew  Christo 

Paul  Razi'ha 
Guillermo  Vicer.s 


Goldberg,  Zoino,  Dunr.icliff 
&.  Associates,  Inc.  (GZD) 

GZD 

Andrew  Christo  Engineers 
(ACE) 

ACL 

Resource  Analysis,  Inc. 


Team  Captain 
Geotechn ica 1 

Structura 1 

Concrete 

Hydrolog- 


The  inspection  team  was  accompanied  by  Mr.  Pattu  Kesavan  of 
the  New  Hampshire  Water  Resources  Board,  and  Messrs.  Norm  Draper 
and  Ray  Smith  of  the  Abbott  Machine  Tool  Company.  Mr.  Smith 
operated  the  sluice  gate  for  the  canal. 
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HILLSBOROUGH  MILL  DAM 
Wilton,  N.H. 


November  8,  1978 
NH  00258 


Cyclopean  concrete  cap 

Stone  masonry  walls, 
gunite  faced 


No  deficiencies  noted 


HILLSBOROUGH  MILL  DAM 
Wilton,  N . H . 


November  8,  1978 
NH  00258 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


Dry  stone  masonry  wall 

D.  Left  Upstream  Training 
V.'a  1  1 

Condition  of  concrete 
Spa  I  liny 

Erosion 

Cracking 

Rusting  or  staining  of 
concrete 

Visible  reinforcing 
Efflorescence1 
Seepage 
OUTLET  WORKS 
A.  Spillway 

Condition  of  concrete 
Spal 1 inp 
Eros i on 


BY 


!\c 


<\C 


Pil 


F(i. 


CONDITION  &  REMARKS 


Displaced  stones,  settlement 
and  bulging.  Seepage  at  the 
rate  of  10  to  20  gpm 


Fair 

Over  20rc  of  upstream  vertical 
face 

Downstream  end,  1.5'  x  1.0' 
x  0.5'  deep 

Random  cracks 


None  noted 
None  noted 
None  noted 
None  noted 


Poor 

See  erosion 

All  vertical  construction 
joints  eroded  2"  wide  x  2" 
deep.  Erosion  at  pressure 
relief  drain  4'  long  x  1.0' 
wide  and  up  to  2'  deep.  Hori¬ 
zontal  joints  eroded  up  to  12" 
wide  and  6"  deep.  Underside 
of  toe  eroded  to  within  6"  of 
top  surface.  Minor  erosion  of 
entire  downstream  face  of 
spi 1 Iway 


HILLSBOROUGH  MILL  DAM 
Wilton,  N.H. 


November  8,  1978 
NH  00258 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


Crackir.  g 


BY 


CONDITION  fc  REMARKS 


Rusting  or  staining  of 
concret e 

Visible  reinforcing 

Efflorescence 

Seepage 

Left  sluice  pate 

Riphl  sluiceway 

Flashboard^ 

Flashboard  stanchions 
E.  Gate  House 

Condition  of  building 

Concrete  foundation 

Steel  trash  racks 

Sluice  gate 
RESERVOIR 

A.  Shoreline- 
Evidence  of  Slide- 
Potential  for  slides 

B.  Sedimentation 


Open  construction  joints 


None  noted 
None  noted 
None  noted 

At  the  rate  of  5  to  10  ppm 
through  pressure  relief  drain 

Good  operating  condition: 
seepage  at  the  rate  of  1  to  2 
ppm  due  to  unseated  condition.. 
Steel  pate  exhibits  minor 
rust inp 

Operable  when  lumber  planks 
removed  I 

Poor  condition  j 

I 

Poor  condition 


Fair 

Surface  erosion  on  inside 
face  of  wall 

Surface  rust 

Good  operating  condition 


None  noted 

Shoreline  stable 

Silt  a ti on  at  the  left  side  of 
spillway  extends  about  on- 
foot  above  spillway  crest 
behind  flashboards 


P* 

A JflC. 


/VAC 


HILLSBOROUGH  MILL  DAM 
Wilton,  N.H. 


November  8,  1978 
NH  00258 


CHECK  LISTS  FOR  VISUAL  INSPECTION' 


AREA  EVALUATED 


CONDITION  &  REMARKS 


Upstream  Hazard  Areas 
in  the  Event  of  Back- 
f loodinp 


A ’fiC 


None  noted 


Changes  in  Nature  c>f 
Watershed  /Lr'n^' 


None  noted 
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FIGURE  1 


Pape 


Site  Plan 

B-2 

Plan  and  Section  ol  Da:/; 

B-3 

Plan  and  Section  of  Flun.e 

B--3 

-• 

Dravinps  of  Water  Power 

Devel  oprr.en.  t 

B-5 

Plan,  Elevation  and  Section, 
of  Dan. 
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Li>t  of  Pertinent  Data  Not 
Included  and  Their  Docation 

B-7 

I 

■ 


I  B-l  .  • 


•  •••••••••••••••• 


CANAL  LEADING 
TO  MILL- — ■ 


GATEHOUSE 


GOLDBERG,  ZOINO,  DUNNICUFF  B  ASSOC, IRC. 
GEOTECHNICAL  CONSULTANTS 

NEWTON  UPPER  FALLS,  MASS. 

U.S.ARMY  ENGINEER  DIV.  NEW  ENGLAND 

CORPS  OF  ENGINEERS 

WALTHAM  ,  MASS. 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED.  DAMS 

SITE 

PLAN 

HILLSBOROUGH  MILLS  DAM 

NEW  HAMPSHIRE 

date  NOVEMBER  1978 


Lm»/i  *■  Srrw  Platt  /"tc*— 


The  New  Hampshire  Water  Resources  Board  (NHWRB)  located  at  37 
Pleasant  Street,  Concord,  N.H.  03301,  maintains  a  correspondence 
file  for  this  dam.  Some  of  the  data  included  in  this  file  are 
listed  below: 


1)  Inspection  reports  from  June  6,  1940:  July  11.  1951; 
and  July  24,  1975. 

2)  The  New  Hampshire  Water  Control  Commission's  "Data 
on  Dams  in  New  Hampshire"  (September  26,  1939)  and 
"Data  on  Water  Power  Developments  in  New  Hampshire" 
(September  2G,  1939). 

3)  The  New  Hampshire  Public  Service  Commission's  "Dam 
Record"  (August  31.  193C). 


4)  NHWRB' s  "Inventory  of  Dams  and  Water  Power  Develop¬ 
ments"  (August  28,  1936)  and  "Survey  of  Existing 
New  Hampshire  Dams." 

Anderson  Nichols  Company  performed  a  Flood  Insurance  Study  c u 
the  Souhegan  River  including  cross-sectior.  data  and  calcula¬ 
tion  of  various  design,  flood  flows. 
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SELECTED  PHOTOGRAPHS 


CANAL  LEADING 
TO  MILL- — - 


GATEHOUSE ' 


OVERVIEW 
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NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED. DAMS 


LOCATION  AND  ORIENTATION 
OF  PHOTOS 


cl  HILLSBOROUGH  MILLS  DAM 


NEW  HAMPSHIRE 
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1.  View  of  downstream  channel  from  right 
abutment 


View  from  right  abutment  of  left  abutment  showing 
guniting  of  squared  stone  masonry  training  wall 
and  displaced  apron 
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I 
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3.  Detail  of  left  downstream  training  wall 
showing  seepage  through  rubble 


View  from  downstream  channel  of  left  side  of 
spillway  showing  leakage  through  old  sluiceway 
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C-4 


C-5 


7.  Detail  of  jointing  and  cracks  in  spillway  and 
of  pressure  relief  drain  at  toe 
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HYDROLOGIC /HYDRAULIC  COMPUTATIONS 
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